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CONTROLLING PRICE CASCADE detailed description , the appended claims , and the accom 
MOVEMENTS IN AN ELECTRONIC panying figures ( or drawings ) . A brief introduction of the 

TRADING SYSTEM figures is below . 
Figure ( FIG . 1 illustrates one embodiment of components 

TECHNICAL FIELD 5 of an example machine able to read instructions from a 
machine - readable medium and execute them in a processor The disclosure generally relates to the field of electronic ( or controller ) . trading systems and in particular to controlling price cascade FIG . 2 illustrates one embodiment of a system environ movements in an electronic trading system . ment for controlling cascade price movements in an elec 

BACKGROUND 10 tronic trading system . 
FIG . 3 illustrates an embodiment of price limits mecha 

An electronic trading system provides a central market nism in an electronic trading system including an upper limit 
place where both buyers and sellers ( often referred to as and a lower limit . 
traders ) can buy / sell their preferred derivative instrument . FIGS . 4 - 5 illustrate a cascade movement of prices caused 
Traders connect to the electronic trading system via an 15 by stop loss orders in an electronic trading system . 
application program interface ( API ) which interprets mes FIGS . 6 - 9 illustrate an embodiment of spiking price limits 
sages from their own trading computers . Although all trad mechanism for controlling cascade price movements in an 
ing is executed electronically , the preferred trading strate electronic trading system . 
gies can vary greatly from one trader to another . FIG . 10 shows a flowchart of one embodiment of a 

Electronic trading systems support a number of common 20 process for controlling falling prices in a cascade price 
order types that can be submitted into the market . Users of movement in an electronic trading system . 
electronic trading systems incorporate these various orders FIG . 11 shows a flowchart of one embodiment of a 
into their trading strategies . Three types of most common process for controlling cascade price movements in an 
orders are : limit orders , stop orders , and market orders ( also electronic trading system . referred to as “ at market orders ” ) . First , a limit order is an 75 FIG . 12 illustrates an embodiment of a fixed price limits 
order to buy / sell a set number of contracts at a pre - deter mechanism for controlling cascade price movements in an mined price . A stop order is commonly understood to be an 
order to buy or sell a set number of contracts at the electronic trading system . 
prevailing market price if and when a specified price is DETAILED DESCRIPTION reached . Practically , the buyer or seller takes a view that if 
a certain price in the market was to trade or be broken ( i . e . , 
go beyond ) then this would strongly indicate price direction . The Figures ( FIGS . ) and the following description relate 

The stop order was originally devised to protect against a to preferred embodiments by way of illustration only . It 
loss ( a stop loss ) where a trader has a position and wants to should be noted that from the following discussion , alter 
reverse the position quickly . Over time the stop order has native embodiments of the structures and methods disclosed 
evolved to not only limit loss but to trade in a direction to 35 herein will be readily recognized as viable alternatives that 
make and / or take profits . Finally , a market order is an order may be employed without departing from the principles of 
to buy / sell a set number of contracts at the prevailing market what is claimed . 
price until the specified quantity has been met or the order Reference will now be made in detail to several embodi 
cancelled . A market order has no price at which to trade just ments , examples of which are illustrated in the accompany 
a quantity of lots . Specifically , the market order in layman ' s 40 ing figures . It is noted that wherever practicable similar or 
terms corresponds to “ I don ' t care what price I trade at as re what price I trade at as like reference numbers may be used in the figures and may 
long as I trade . ” indicate similar or like functionality . The figures depict 

embodiments of the disclosed system ( or method ) for pur 
SUMMARY poses of illustration only . One skilled in the art will readily 

45 recognize from the following description that alternative 
The present disclosure provides a computer implemented embodiments of the structures and methods illustrated 

method for controlling cascade price movements in a trading herein may be employed without departing from the prin 
market based on electronic trading . In an exemplary embodi - ciples described herein . 
ment , the method comprises determining a first upper limit Configuration Overview 
and a first lower limit for a first time interval of trading in 50 One embodiment of a disclosed system , method and 
a market based on electronic trading , rejecting bids above computer readable storage medium includes mechanism for 
the first upper limit and offers below the first lower limit controlling cascade price movements in an electronic trading 
during the first time interval , determining a second upper system . Price limits control the prices at which traders can 
limit and a second lower limit for a second time interval for place orders . An upper price limit prevents traders from 
trading in the market , wherein the second time interval 55 placing orders above the upper limit and a lower price limit 
occurs after the first time interval , and rejecting bids above prevents traders form placing orders below the lower limit . 
the second upper limit and offers below the second lower The gap between the upper limit and the indicative market 
limit during the second time interval . Other exemplary price ( IMP ) as well as the gap between lower limit and the 
embodiments may feature a computer program produce indicative market price is controlled so as to cause a break 
and / or a computer - implemented system configured for con - 60 ing effect on very rapidly changing market price . 
trolling cascade price movements according to the computer In one embodiment , a price limits mechanism maintains 
implemented method described above . a first limit and a second limit such that the indicative market 

price is between the first limit and the second limit . Any 
BRIEF DESCRIPTION OF DRAWINGS orders outside the range of the first limit and second limit are 

65 rejected . The value of the gap between the first limit and the 
The disclosed embodiments have other advantages and IMP is maintained within a predetermined range of the gap 

features which will be more readily apparent from the between the second limit and the IMP . In one embodiment , 
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the value of the gap between the first limit and the IMP is a client machine in a server - client network environment , or 
maintained equal to the gap between the second limit and the as a peer machine in a peer - to - peer ( or distributed ) network 
IMP in terms of numbers of ticks . environment . 

If the IMP is detected hitting the first price limits a The machine may be a server computer , a client computer , 
predetermined number of times within a time interval of a 5 a personal computer ( PC ) , a tablet PC , a set - top box ( STB ) , 
predetermined size , the first limit is adjusted such that the a personal digital assistant ( PDA ) , a cellular telephone , a 
gap between the second limit and the IMP is larger than the smartphone , a web appliance , a network router , switch or 
gap between the first limit and the IMP . The IMP hitting the bridge , or any machine capable of executing instructions 
First price limit a predetermined number of times within a 124 ( sequential or otherwise ) that specify actions to be taken 
time interval of a predetermined size is considered as a 10 by that machine . Further , while only a single machine is 
cascade price movement in the direction of the first limit . illustrated , the term “ machine ” shall also be taken to include 
For example , if the first limit is a lower limit , the IMP value any collection of machines that individually or jointly 
hitting the lower limit multiple times in a short time interval execute instructions 124 to perform any one or more of the 
is considered a sign of a cascade price movement going methodologies discussed herein . 
down . Alternatively , if the first limit is the upper limit , the 15 The example computer system 100 includes a processor 
IMP value hitting the upper limit multiple times in a short 102 ( e . g . , a central processing unit ( CPU ) , a graphics 
time interval is considered a sign of a cascade price move processing unit ( GPU ) , a digital signal processor ( DSP ) , one 
ment going up . m or more application specific integrated circuits ( ASICs ) , one 

In an embodiment , after the limits are adjusted as or more radio - frequency integrated circuits ( RFICs ) , or any 
described above to maintain a larger gap between the second 20 combination of these ) , a main memory 104 , and a static 
price limit and IMP compared to the gap between the first memory 106 , which are configured to communicate with 
price limit and IMP , further instances of IMP hitting the first each other via a bus 108 . The computer system 100 may 
limit are monitored . For example , if the IMP hits the first further include graphics display unit 110 ( e . g . , a plasma 
price limit again , the first gap between the first price limit display panel ( PDP ) , a liquid crystal display ( LCD ) , a 
and the IMP is reduced . Each time the IMP hits the first price 25 projector , or a cathode ray tube ( CRT ) ) . The computer 
limit subsequently , the first gap between the first price limit s ystem 100 may also include alphanumeric input device 112 
and the IMP is reduced until it reaches the value zero . ( e . g . , a keyboard ) , a cursor control device 114 ( e . g . , a mouse , 

Since the gap between the lower limit and the IMP is a trackball , a joystick , a motion sensor , or other pointing 
reduced to zero , until the price limits mechanism is manually instrument ) , a storage unit 116 , a signal generation device 
changed by a system administrator , the price limit cannot 30 118 ( e . g . , a speaker ) , and a network interface device 820 , 
continue moving in the direction of the first limit . Move - which also are configured to communicate via the bus 108 . 
ments of the IMP in the direction of the second limit are The storage unit 116 includes a machine - readable medium 
monitored . In an embodiment a significant move in the 122 on which is stored instructions 124 ( e . g . , software ) 
direction of the second limit is treated as a sign that the price embodying any one or more of the methodologies or func 
has changed direction and is moving in the direction oppo - 35 tions described herein . The instructions 124 ( e . g . , software ) 
site of the cascade move . Accordingly , the price limits may also reside , completely or at least partially , within the 
mechanism is changed back to maintaining the gap between main memory 104 or within the processor 102 ( e . g . , within 
the first limit and the IMP within a predetermined range of a processor ' s cache memory ) during execution thereof by 
the gap between the second limit and the IMP , for example the computer system 100 , the main memory 104 and the 
keeping the two gaps at the same number of ticks . In an 40 processor 102 also constituting machine - readable media . 
embodiment , the significant move in the direction of the The instructions 124 ( e . g . , software ) may be transmitted or 
second limit is indicated by the IMP hitting the second limit . received over a network 126 via the network interface 

In an embodiment , fixed price limits are enforced for a device 120 . 
given time interval of trading in the market . An upper limit W hile machine - readable medium 122 is shown in an 
and a lower limit is associated with a given time interval . 45 example embodiment to be a single medium , the term 
The upper and lower limits are maintained at the same price " machine - readable medium ” should be taken to include a 
levels during the time intervals . No trades are executed single medium or multiple media ( e . g . , a centralized or 
outside the fixed price limits . The fixed price limits can be distributed database , or associated caches and servers ) able 
adjusted for a subsequent time interval . The fixed price to store instructions ( e . g . , instructions 124 ) . The term 
limits for a given time interval may be determined based on 50 “ machine - readable medium ” shall also be taken to include 
information associated with the trading of the markets in any medium that is capable of storing instructions ( e . g . , 
previous time intervals . A cascade price movement in a instructions 124 ) for execution by the machine and that 
particular direction stops when it hits the fixed price limit cause the machine to perform any one or more of the 
encountered in that direction . methodologies disclosed herein . The term " machine - read 
Computing Machine Architecture 55 able medium ” includes , but not be limited to , data reposi 

FIG . ( FIG . 1 is a block diagram illustrating components of tories in the form of solid - state memories , optical media , and 
an example machine able to read instructions from a magnetic media . 
machine - readable medium and execute them in a processor System Architecture 
( or controller ) . Specifically , FIG . 1 shows a diagrammatic FIG . 2 is a system architecture diagram illustrating one 
representation of a machine in the example form of a 60 embodiment of a system for controlling cascade price move 
computer system 100 within which instructions 124 ( e . g . , ments in an electronic trading system . The system environ 
software ) for causing the machine to perform any one or ment comprises one or more client devices 205 for clients 
more of the methodologies discussed herein may be using automatic trading , one or client devices 215 for clients 
executed . In alternative embodiments , the machine operates using manual trading , and one or more client devices 220 for 
as a standalone device or may be connected ( e . g . , net - 65 system administrators . 
worked ) to other machines . In a networked deployment , the The client devices 205 , 215 , and 220 comprise one or 
machine may operate in the capacity of a server machine or more computing devices that can receive user input and can 
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transmit and receive data via the network 225 . For example , a mail server or other messaging functionality for receiving 
the client devices may be desktop computers , laptop com - and routing messages between the electronic trading system 
puters , smart phones , personal digital assistants ( PDAs ) , or 200 and the client devices 205 , 215 , and 220 . For example , 
any other device including computing functionality and data the web server may route alerts to a system administrator 
communication capabilities . The client devices are config - 5 using the administration user interface to alert the system 
ured to communicate via network 225 , which may comprise administrator about the health of the system . 
any combination of local area and / or wide area networks , The trading engine 250 executes orders placed by traders . 
using both wired and wireless communication systems . The The price limit manager 250 maintains upper and lower 
client devices 205 , 215 , and 220 send requests to the price limits that control the prices at which traders can place 
electronic trading system 200 via the network 225 . The 10 orders . For example , in an embodiment , the trading engine 
electronic trading system 200 takes appropriate action based inspects orders available in the trading order store 260 and 
on the request received . The different client devices and the determines the orders that can be executed . If an order is 
modules in the client devices are described below . As used executed , the status of the order in the trading order store 
herein , the term “ module ” refers to a computer program 260 is updated . In an embodiment , the trading engine 250 
logic and / or data for providing the specified functionality . A 15 uses price limits set by the price limit manager to determine 
module can be implemented in hardware , firmware , and / or whether to execute an order or reject the order . For example , 
software . In alternative configurations , different and / or addi orders received outside the upper and lower limits are 
tional modules can be included in the corresponding client rejected whereas orders received within the upper and lower 
devices 205 , 215 , and 220 . limits are allowed to execute . The price limit manager 250 

The client device 215 includes a trader user interface 235 20 determines price limits based on configuration parameters 
to allow ' a trader to do manual trading . Some traders use the stored in the configuration parameter store 255 . The con 
computer ' s automated functions sparingly . These traders figuration parameters stored in the configuration parameter 
prefer to trade manually using the mouse to “ point and click ” store 255 can be updated by a system administrator using the 
at the price on their screens that they seek to buy and / or sell , administration user interface 240 . In an embodiment the 
taking a medium to long term view on market direction . The 25 configuration parameters may be updated automatically 
orders placed by the traders cause the trader user interface based on market conditions , for example , volatility of the 
235 to send a request to the electronic trading system 200 . market . 

The client device 205 includes an automatic trading Price Limits to Guard Against Errors Configuration 
system 230 for use by the traders . The automatic trading A price limits mechanism guards against manifest errors 
systems 230 are used by traders that prefer to use a com - 30 on order entry . The price limits mechanism generally and 
puterised mathematical trading algorithm to place buy and frequently protects member firms using the electronic trad 
sell orders for them . This group of traders is known in the ing system 200 and the market as a whole from keying errors 
industry by a number of names : automated price injection that inevitably occur from time to time in an automated 
model users ( APIMs ) , black box and algorithmic or " algo ” market . An electronic trading system continuously generates 
traders ( collectively automated order entry ( AOE ) users ) . 35 price limits in real - time , and rejects orders submitted outside 
The advantage the AOE user has over the point and click the limits ( i . e . bids at a price above the upper price limit and 
traders is speed . Since there is no human interaction offers at a price below the lower price limit ) . In one 
involved in the trading decisions , the AOE reaction time is embodiment , the price limits mechanism is configured as 
extremely fast : trading in this configuration can be measured computer program instructions 124 ( software ) , stored in the 
in thousandths of a second . Therefore , AOEs can trade many 40 memory 104 and / or the machine readable unit 122 in the 
times within a second , thereby placing enormous pressure storage unit 116 and executable by the processor 102 . 
on the associated technical infrastructures . For futures products , the price limits in the most active 

The client device 220 includes an administration user contract month ( also referred to as the “ blue month ” ) operate 
interface 240 to allow the system administrator to perform on the basis of a number of ticks either side of the last traded 
administrative tasks for the electronic trading system 200 . 45 price ( or subsequent offers below / bids above that price ) . A 
These tasks include configuring parameters for various tick corresponds to a standardized minimum price move 
modules in the electronic trading system 200 , starting and ment of a futures or options contract . For all other contract 
stopping specific components of the electronic trading sys - months , price limits operate on the basis of a number of ticks 
tem 200 , and monitoring the performance of the electronic either side of the fair value for that month , with the fair value 
trading system 200 . 50 level being calculated by the system in real - time from 

The electronic trading system 200 comprises a web server outright and implied spread prices available in the market . 
245 , a price limit manager 250 an API request server 255 , a By taking their lead from the most liquid " blue month ” , the 
trading engine 250 , a configuration parameter store 255 , and price limits in the other months remain up to date , and 
a trading order store 260 . The trading order store 260 stores therefore do not interrupt normal trading . The number of 
the orders placed by traders and historical data related to 55 ticks ( or " price limit spread " ) is configurable by contract 
orders previously executed . The configuration parameter month , and can be adjusted as necessary to reflect market 
store 255 stores configuration parameters related to various conditions ( e . g . widened ahead of a major economic 
components including the price limit manager . announcement , such as the announcement of the Federal 

The API request server allows automatic trading systems Reserve or an appropriate authority changing key interest 
230 to send requests to the electronic trading system 200 , for 60 rates ) . 
example , for placing orders . The web server 245 processes For option products , the electronic exchange calculates a 
requests sent by the trader user interface 235 and by the theoretical fair value price for each series . The fair value will 
administrator user interface 240 . In an embodiment , the web generate a spread , the range of which is determined from the 
server 245 can also process requests sent by the automatic applicable option delta value . The spread range is then 
trading system 230 . The web server 245 can serve web 65 employed by electronic exchange as the price limit for the 
pages , as well as other web - related content , such as Java , option series concerned . Orders entered at price levels 
Flash , XML , and so forth . The web server 245 may include outside the price limits will be automatically prevented from 
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trading by the electronic exchange and the relevant trader push the IMP down to the lower limit level 440 shown in 
will be electronically notified immediately that the order has FIG . 4 at price value 9536 . This in turn re - adjusts the price 
been rejected . limits lower , this allows for one or more waiting stop orders 

FIG . 3 illustrates the price limits mechanism in an elec - 420 to be triggered and sent into the market once the trigger 
tronic trading system including an upper limit 310 and a 5 price has been traded or breached , again pushing the market 
lower limit 340 . An upper limit 310 sets the highest price the lower and so on . FIG . 5 shows the stop orders 520 after they 
contract can trade up to , driven by just one order . The upper have been executed as the IMP is pushed down . The spiking 
limit 310 is also the highest price a bid can be submitted at . price limits mechanism described herein helps control a A lower limit 340 sets the lowest price the contract can trade cascade price movement by adjusting the upper and lower down to , driven by just one order , also the lowest price an 10 lin limits appropriately as the IMP changes thereby favoring offer can be submitted . A trading window 330 is the range market price movement in a direction against the cascade between the upper and lower limits . An indicative market 
price ( IMP ) 300 follows the most recent event which could price movement direction and discouraging market price 
be ; the last trade , bid above the last trade , or offer below the movement in the direction of the cascade price movement . 
last trade . The size of the gap between a limit ( upper or lower limit ) 

The price limits mechanism illustrated in FIG . 3 ( also and the IMP value determines the ability of the IMP to move 
referred to as the normal price limits mechanism ) on the in the direction of the corresponding limit . For example , a 
electronic trading system 200 tracks the indicative market large gap between the IMP and the upper limit allows larger large gap between the IMP and the upper limit allows larger 
price as it moves . The indicative market price 300 can be price movements upwards . Similarly , a small gap between 
calculated using : last trade or bid above last trade or offer 20 the IMP and the lower limit restricts the price movements 
below last trade . In FIG . 3 the indicative market price 300 downwards . A combination of a large gap between the IMP 
has value 9539 with the price limits set to 3 points or ticks . and the upper limit and a small gap between the IMP and the 
Accordingly the upper limit 310 is 3 ticks above the IMP at lower price limit achieves the combined goal of restricting 
9542 and the lower limit 340 is 3 ticks below the IMP at downwards price movements and encouraging larger 
9536 . That is , the gap between the upper limit 310 and the 25 upward price movements . As a result the downward cascade 
IMP is 3 ticks and similarly the gap between the lower limit price movement is slowed down . The same concept can be 
and the IMP is also 3 ticks . In an embodiment , the IMP is applied in reverse to slow down upward price cascades . 
maintained as the average value of the upper limit and the Spiking Price Limits 
lower limit . Accordingly the gap between the upper limit and A normal price limits mechanism operates using a set of 
the IMP equals the gap between the lower limit and the IMP . 30 parameters ( i . e . , the number of ticks either side of the IMP ) . 

In another embodiment , the gap between the upper limit While the number of ticks can be adjusted , this is a manual 
and the IMP can be within a predetermined range of the gap operation and one that therefore will take time , albeit 
between the lower limit and IMP . For example , the gap seconds , to undertake . In one embodiment , a spiking price 
between the upper limit and the IMP can be within one tick limit mechanism automatically adjusts to market conditions . 
of the gap between the lower limit and IMP allowing the 35 The spiking price limits mechanism applies a breaking 
upper limit to be 5 ticks above IMP while the lower limit is motion in the direction of the cascade and at the same time 
4 ticks below the IMP . As shown in FIG . 3 , a buy order up increases the size of the price limit window to allow counter 
to the price of 9542 ( the upper limit 310 ) and a sell order orders into the market . In one embodiment , the spiking price 
down to the price of 9536 ( the lower limit 340 ) will be limits mechanism is configured as computer program 
accepted . A buy order above 9542 or a sell order below 9536 40 instructions 124 ( software ) , stored in the memory 104 and / or 
will be rejected . The only exception to this is a market order . the machine readable unit 122 in the storage unit 116 and 

If a large market sell order arrives in the market it could executable by the processor 102 . 
drive the indicative market prices down to the lower price In some embodiments , the spiking price limits mechanism 
limit . If multiple market sell orders arrive at the same time can be configured to stop a cascade after certain criteria have 
it can produce a cascade . A cascade is a chain reaction of one 45 been met . The spiking price limits configurable variables 
market order triggering another market order triggering include : ( 1 ) Time T : the time interval within which the same 
another and so on , A cascade can have a significant impact price limit must be hit multiple times by the IMP in order to 
on a market partly due to the speed it happens . This is due engage the spiking price limits mechanism ; ( 2 ) Price limit L : 
to the fact that the stop order function has been automated the gap between a price limit and the IMP in terms of ticks 
by the traders not dissimilar from the aforementioned AOEs . 50 when the normal price limits mechanism is engaged main 
A cascade can move a market price a considerable distance taining equal gap between upper limit and the IMP and the 
in seconds . All automated electronic markets are impacted lower limit and the IMP ; ( 3 ) Price limit hit count H : the 
by cascades , and conventional electronic markets have tried number of times a price limit must be hit within the time 
to devise methods to counteract the damaging effect of them . interval T in order to engage spiking price limits mechanism ; 
However , conventional electronic trading systems are cur - 55 ( 4 ) Tick reduction rate R : the rate with which the gap 
rently not designed to protect against cascades . Therefore , between the limit ( upper or lower limit ) being hit multiple 
they quickly become overwhelmed , offering limited protec - times and IMP is reduced whenever the limit is hit , assuming 
tion in the event of there being a large number of market spiking price limits is engaged . 
orders being submitted to the market . Its only when the During normal market conditions the electronic trading 
market orders diminish in volume that the electronic trading 60 system 200 operates by incorporating price limits as 
systems eventually brings the cascade to a stop . It is worth described above in FIG . 3 . Accordingly , the gap between the 
noting that statistically , the overwhelming majority of cas - upper limit 310 and the IMP 300 is maintained at the same 
cades result in market prices falling , although the potential value or within a predetermined range of the gap between 
exists for cascades to create significant upward price move the IMP 300 and the lower limit 340 . In the scenario 
ments as well . 65 described below , the market is going down although the 

FIG . 4 shows multiple stop orders 420 placed by traders same principles would apply in reverse if the market was 
that haven ' t been executed . As the sell orders arrive they going up . 
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FIG . 6 illustrates a scenario in which a large order arrives the lower limit and the IMP . Keeping the gap between the 
in the market with the price levels as shown in FIG . 4 . As a upper limit and the IMP larger than the gap between the 
result , the IMP is pushed down from 9539 to 9536 ( the lower lower limit and the IMP encourages price movement going 
limit 440 ) . As the lower limit 440 has been hit , the price limit upwards by encouraging orders above the IMP and discour 
manager 250 starts a timer which will measure the time 5 aging orders below the IMP . 
between the first hit and the next possible hit on the lower The spiking price limits will continue to track the market 
limit . The timer is both configurable from thousandths of a up and down following the IMP . The trading window will 
second to minutes . The timer acts as the switch that turns the not automatically widen any more than the current 10 ticks spiking price limits mechanism on . The limits reset to reflect in this scenario . In an embodiment , the spiking price limits the move as shown in FIG . 6 . As shown in FIG . 6 , the upper 10 can be reverted back to normal mode upon detection of limit 610 is reset to the price value 9539 and the lower limit positive signs that the price has started moving upwards and 640 is reset to the price value 9533 . 

If the timer is set to 2 seconds and the lower limit is hit the price cascade movement downwards has ended . In 
again within 2 seconds of the first hit , the price limit another embodiment the spiking price limits can be reverted 
manager 250 engages the spiking price limits mechanism . If 15 back to normal mode by a manual action performed by the 
the lower limits are not hit within 2 seconds of the first hit 
it will go back to standby and normal mode . Not only is the In an embodiment , the configurable parameter of the 
time ( 2 seconds ) configurable but also the number of hits on spiking price limits called the tick reduction rate R provides 
the limit before the spiking price limits function engages . It further control over the market . Assume that the configura 
could be conceived that in a particularly volatile contract the 20 tion parameters are changed as follows : ( 1 ) Time T = 2 
price limit manager 250 should be configured such that the seconds ; ( 2 ) Price limit L = 3 ticks ; ( 3 ) Price Limit hit count 
spiking price limits is not engaged until a limit has been hit H = once ; ( 4 ) Tick reduction rate R = 1 . Accordingly , if the 
a number of times . For example , some commodities markets system administrator 220 changes the configuration param 
are inherently volatile and the parameters of the spiking eter called tick reduction rate R manually to 1 , each time the 
price limits mechanism arc appropriately set so as to avoid 25 lower limit is hit after the spiking price limits have been 
false triggering of the spiking price limits mechanism when engaged , the gap between the lower limit and the IMP is 
there is no cascade price movement . In another embodiment , reduced by R = 1 tick , 
an automatic adaptive mechanism measures the volatility of FIG . 8 show ' s that the gap between the lower limit 840 
the market price based on price movements measured over and the IMP 830 is reduced by 1 tick in relation to the gap 
a period of time . Based on the measured volatility of the 30 shown in FIG . 7 between lower limit 740 and IMP 730 . In 
market , the parameters of the spiking price limits mecha FIG . 8 the lower limit 840 is only 2 licks below the IMP at 
nism as automatically adjusted . For example , during certain a price value of 9528 whereas in FIG . 7 , the lower limit 740 
times of the day the market may be more volatile compared is 3 ticks below the IMP 730 . Furthermore , in FIG . 8 , the 
to other times of the day . The market volatility is measured upper limit 810 is 6 ticks above the IMP ( 9530 ) at a price 
automatically and used to adjust the configuration param - 35 value of 9536 . This causes a slowing or a breaking effect on 
eters of the spiking price limits in an ongoing basis . a falling market . If the above scenario is continued and the 

If a second large order arrives hitting the lower limit 640 lower limit is hit twice more , the lower limit 940 and the 
at the price value of 9533 again within 2 seconds , the spiking IMP 930 become the same at the price value 9526 as shown 
price limits mechanism is triggered . In some embodiments , in FIG . 9 . The parameters H and T provide a mechanism to 
an alert is sent to the system administrator 220 with infor - 40 control the rate at which the gap between the lower limit 840 
mation that spiking price limits mechanism has been and IMP 830 is reduced . In an embodiment , the parameter 
engaged . The alert can be auditory , visual , or tactile . In an H is used exclusively to engage the spiking price limits and 
embodiment , an automatic connection is established another parameter used to determine the rate at which the 
between the administration user interface 240 and the elec - gap between the lower limit 840 and IMP 830 is reduced . 
tronic trading system 200 in order to allow a system admin - 45 The reduction of the gap between the lower limit 840 and 
istrator to view the configuration parameters associated with the IMP 830 until the lower limit 940 becomes the same as 
the spiking price limits . The system administrator may the IMP 930 has the effect of producing a support level in the 
provide manual input in order to change the configuration market , a point at which the market cannot trade below . As 
parameters associated with the spiking price limits mecha - trades cannot occur outside of the lower limit 940 and 
nism based on criteria that may be difficult to detect auto - 50 because all of the lower ticks have been used up by the tick 
matically . reduction rate , the cascade has been stopped . The only way 

Because the spiking price limit parameters are configu the market price can continue to fall is if the system 
rable , there are a number of controlled scenarios that can administrator 220 manually resets the spiking price limits to 
happen at this point . In the scenario illustrated in FIGS . 6 - 9 , normal mode . 
assume the values of the configurable parameters as : ( 1 ) 55 FIG . 10 shows a flowchart illustrating the steps of spiking 
Time T = 2 seconds ; ( 2 ) Price limit L = 3 ticks ; ( 3 ) Price Limit price limits method for controlling falling prices in a cascade 
hit count H = once ; ( 4 ) Tick reduction rate R = none . price movement . The pricing limits mechanism maintains 

As shown in FIG . 7 , the IMP 730 adjusts again down to two limits , an upper limit and a lower limit . Initially the 
the new price of 9533 . However , as shown in FIG . 7 , the normal pricing limits mechanism is engaged such that the 
upper limit 710 stays where it is at 9539 although the lower 60 gap between the upper limit and the IMP is same as the gap 
limit 740 is adjusted to a lower value of 9530 that is L = 3 between the lower limit and the IMP , for example , both gaps 
ticks below the IMP 730 . This widens the trading window to are G ticks . In an embodiment the gap between the upper 
give traders who want to enter buy orders more flexibility limit and the IMP can be within a predetermined value of the 
and time to get their orders into the market before it moves gap between the lower limit and the IMP , allowing the two 
again . In another embodiment , the upper limit 710 can also 65 values to defer by a predetermined value . Accordingly , the 
be adjusted so long as the gap between the upper limit 710 two gaps do not have to be the exact same but can be within 
and the IMP is maintained to be larger than the gap between a range of each other . 
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The price limit manager 250 of the electronic trading first - second limit when a change in the IMP value causes 

system 200 detects 1020 that the IMP hits the lower limit a IMP to be the same as a first / second limit value . As 
predetermined number of times within a given time interval . described above , H and T are configurable parameters that 
This causes spiking price limits to be engaged . Accordingly , can be changed by the system administrator 220 . This causes 
the upper and lower limits are adjusted 1030 such that the 5 spiking price limits to be engaged . Accordingly , the first 
gap between the lower limit and the IMP is less than the gap limit is adjusted 1130 to maintain the same gap with IMP as 
between the upper limit and the IMP . In an embodiment , this before , which was G . However the gap between the second 
is accomplished by leaving the upper limit at the previous limit and the IMP has a value G , such that G > G . In one 
upper limit value and adjusting the lower limit such that the embodiment , the second limit is maintained at the same 
gap between the lower limit and the IMP remains 10 price value as before the adjustment of the first limit . In 
unchanged . Since the price has moved down , this results in alternative embodiments , the second price limit may also be 
larger gap between the upper limit and IMP compared to the adjusted so long as the gap G ' between the second limit and 
gap between lower limit and the IMP . In alternative embodi - IMP is kept at a value greater that the gap G between the first 
ments , the upper limit may be changed to a different price , limit and the IMP . Maintaining a G ' between the second limit 
so long as the gap between the upper limit and IMP is greater 15 and the IMP that is greater than the gap G between the first 
than the gap between the lower limit and IMP . limit and the IMP increases the possibility of the market 

The subsequent steps 1040 , 1050 , and 1060 can be price moving towards the second limit and reduces the 
repeated multiple times , each iteration resulting in reducing possibility to the market price to keep moving towards the 
the gap between the lower limit and the IMP . The rate at first limit . 
which the gap between the lower limit at the IMP is reduced 20 The steps 1140 , 1150 , and 1160 cause the reduction of the 
controls the rate at which the fall of prices due to the cascade gap between the first limit and the IMP each time the IMP 
movement is slowed down until it stops . Each time the IMP subsequently hits the first limit . The rate at which the gap 
is detected 1040 hitting the lower limit , the lower limit is between the first limit at the IMP is reduced controls the rate 
adjusted 1050 such that the gap G between the lower limit at which the cascade price movement is slowed down until 
and the IMP value is reduced . A check 1060 is performed to 25 it stops . Hence , the parameters H and I can be used to 
see if the IMP value is same as the lower limit . If the two control the rate at which the cascade price movement is 
values are different , the lower limit is adjusted again if the slowed down . Each time the IMP is detected 1140 hitting the 
IMP is detected 1040 hitting the first limit , further reducing first limit , the first limit is adjusted 1150 such that the gap G 
the gap between the lower limit and the IMP . If the lower between the first limit and the IMP value is reduced by R 
limit value becomes same as the IMP value causing the gap 30 unit values , for example ticks . A check 1160 is performed to 
between them to be zero , the lower limit value is not see if the IMP value is same as the first limit value . If the two 
adjusted further based on the spiking price limits . Instead , values are different , the gap between the first limit and the 
the price limit manager 250 waits for the IMP to increase . In IMP value can be further adjusted 1150 , if the IMP is 
an embodiment , if the IMP value is detected 1070 as detected 1140 hitting the first limit again . If the first limit 
increasing and reaching the upper limit , the spiking price 35 value is same as the IMP value causing the gap between 
limits mechanism is disengaged . Subsequently , the normal them to be zero , the first limit value is not adjusted further 
pricing limits mechanism that maintains 1010 same gap based on the spiking price limits . Instead , the price limit 
between the lower limit and IMP as the gap between the manager 250 waits for the IMP to move towards the second 
upper limit and IMP . In another embodiment , the spiking price limit . In an embodiment , if the IMP value is detected 
price limits mechanism is disengaged when the IMP 40 1170 as reaching the second price limit , the spiking price 
increases by a predetermined value . In another embodiment , limits mechanism is disengaged and the normal pricing 
the spiking price limits mechanism is disengaged when the limits mechanism that maintains 1110 same gap between the 
IMP increases by a predetermined fraction of the gap first limit and IMP as the gap between the second limit and 
between the upper limit and the IMP . IMP . In another embodiment , the spiking price limits mecha 

The process illustrated using the flowchart described in 45 nism is disengaged when the IMP moves a predetermined 
FIG . 10 can be appropriately modified to control cascade value towards the second limit . In another embodiments , the 
price movements causing market price to rise . FIG . 11 spiking price limits mechanism is disengaged when the IMP 
shows the overall flowchart illustrating the steps of spiking moves by a value that is a predetermined fraction of the gap 
price limits method for controlling a cascade price move - G ' between the second limit and the IMP . 
ment in a manner independent of the direction of the price 50 An advantage of the disclosed configuration is to provide 
movements . The pricing limits mechanism maintains two an ability to control cascade movements of prices markets 
limits , called a first limit and a second limit . Depending on based on in electronic trading . Parameters are provided that 
a scenario , the first limit can be the upper limit and the allow ability to slow down and even stop cascade price 
second limit can be the lower limit or the first limit can be movements in a particular direction in the market . Configu 
the lower limit and the second limit can be the upper limit . 55 ration parameters associated with the spiking price limits 
Initially the normal pricing limits mechanism is engaged allow the ability to control when the spiking price limits 
such that the gap between the first limit and the IMP is same mechanism is engaged based on the type of market , for 
as the gap between the second limit and the IMP , for example , slow moving or highly volatile market . Configu 
example , both gaps are G ticks . In an embodiment the gap ration parameters associated with the spiking price limits 
between the first limit and the IMP can be within a prede - 60 mechanism can also be adjusted to control the rate at which 
termined value of the gap between the second limit and the the cascade price movement is slowed down . 
IMP , allowing the two values to defer by a predetermined Fixed Price Limits 
value . Accordingly , the two gaps do not have to be the exact FIG . 12 illustrates an embodiment that enforces fixed 
same but can defer by a small predetermined value . price limits to control cascade price movements in markets 

The price limit manager 250 of the electronic trading 65 based on electronic trading . The spiking price limits mecha 
system 200 detects 1120 that the IMP hits the first limit H nism tracks the market price during a trading session . The 
times within a time interval T time units . The IMP hits a upper and lower limits in the spiking price limits mechanism 
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can change each time the indicative market price changes to be very volatile . Accordingly the trading range of the 
due to events in the market . The fixed price limits mecha - markets can be adjusted based on the volatility . 
nism sets fixed price limits for a given time interval , thereby The fast speed at which price can move during cascade 
setting a trading price limit range for the time interval . The price movements is from the use of electronic trading 
fixed price limits are not changed with any market events in 5 systems . An electronic trading system allows a chain of 
the fixed time interval , unlike the spiking price limits trades to be executed in rapid succession , each trade causing 
mechanism . The fixed price limits are enforced during the the price to change in the same direction resulting in a very 
fixed time interval by disallowing trading outside the fixed large price change in a very short time interval . This rapid 
price limits . At the end of the fixed time interval , new price speed of price movement is unlikely to occur in a market 
limits may be determined for the next time interval . A fixed | 10 based on manual trading techniques and tools . In a market 

based on manual trading techniques and tools , trades are time interval could be an hour long , several minutes long , or unlikely to be executed in a very short time interval and an entire trading session . manual intervention may be sufficient to control the price The example in FIG . 12 shows a fixed indicative market movements if necessary . Hence the disclosed configurations 
price 1210 of 9530 for the fixed time interval and the price tice 15 and processes allows for real time control of fast price limits are set to 15 ticks above 1240 and below 1250 the movements that can occur in electronic trading markets that 
fixed indicative market price 1210 . The fixed time interval are possible due to the fast speed at which electronic markets 
can be associated with an upper limit 1230 and a lower limit are capable of trading . Specifically , the disclosed configu 
1220 . This sets the trading range to be between 9515 and rations and processes analyze , adjust and apply corrections 
9545 and the orders accepted must lie within these limits . 20 to market prices reflective of tangible , real - work commodi 
Accordingly , the market cannot be bid above 9545 or offered ties that arc bought and traded on electronic exchanges , 
below 9515 as these orders fall outside the fixed price limits which themselves are configured to reflect tangible real 
and will be rejected . The fixed indicative market price 1210 world exchange value of the commodities . 
as well as the upper limit 1230 and the lower limit 1220 stay In addition , disclosed configuration beneficially and 
constant during the fixed time interval irrespective of the 25 advantageously provides a computer implemented process 
market events . for controlling cascade price movements in a market based 

A downward cascade price movement stops when it in an electronic trading system . The rapid changes in the 
reaches the lower limit since trading below the lower limit market price during a cascade price movement make it 
is not allowed . Similarly , an upward price cascade move - impractical to rely on manual intervention tools or tech 
ment stops at the upper limit since trading is not allowed 30 niques to control the market . As noted previously , a price 
above the upper limit . In either case , if the market hits a price cascade movement in an electronic system can change prices 
limit due to a cascade price movement , the market can either by large amounts in a very short time interval ( of the order 
stay at the limit price or move in the direction opposite to the of milliseconds ) , manual reaction time cannot allow to take 
price cascade movement . This causes the price cascade appropriate action in real time . Moreover , such techniques as 
movement to stop . 35 noted above can slow down electronic trading system caus 

In an embodiment , the system administrator can manually ing even further problems . The disclosed computer imple 
enter a fixed indicative market price 1210 along with the mented methods and systems beneficially and advanta 
range of price limits 1240 , 1250 in terms of ticks to create geously , monitor , analyze and take corrective action on rapid 
a trading window . This trading window does not change price movements in real time in such trading systems 
during the time interval until either the fixed indicative 40 allowing for greater overall systemic integrity . Even though 
market price 1210 is manually changed or the range of price the market is based on an electronic trading system , the 
limits in terms of ticks 1240 , 1250 is manually changed . A market prices are reflective of tangible , real world entities 
system administrator may set the fixed indicative market that are directly affected , for example , prices of commodities 
price 1210 and range of price limits in terms of ticks 1240 , in real world . 
1250 for the next time interval . Alternatively , the system 45 Additional Configuration Considerations 
administrator can directly provide the values of the upper Throughout this specification , plural instances may imple 
limit and the lower limit for enforcing fixed price limits for ment components , operations , or structures described as a 
a time interval . single instance . Although individual operations of one or 

In an embodiment , the price limits manager 250 auto - more methods are illustrated and described as separate 
matically determines the fixed price limits based on dynamic 50 operations , e . g . , the descriptions of FIGS . 3 - 11 , one or more 
information gathered from the system , for example , statis - of the individual operations may be performed concurrently , 
tical information from previous sessions . The price limits and nothing requires that the operations be performed in the 
manager 250 can also consider factors including policies order illustrated . Structures and functionality presented as 
enforced by specific markets . When the time interval for separate components in example configurations may be 
which fixed price limits are enforced ends , price limits 55 implemented as a combined structure or component . Simi 
manager 250 automatically determines the fixed price limits larly , structures and functionality presented as a single 
for the next time interval . The price limits manager 250 may component may be implemented as separate components . 
use information gathered during the previous time interval to These and other variations , modifications , additions , and 
determine the price limits for a time interval , for example , improvements fall within the scope of the subject matter 
volatility of the market during the previous window or the 60 herein . 
overall range of price movement in the previous time Certain embodiments are described herein as including 
interval . logic or a number of components , modules , or mechanisms . 

In one embodiment the size of the time interval is deter - Modules may constitute either software modules ( e . g . , code 
mined based on statistical information associated with pre - embodied on a machine - readable medium or in a transmis 
vious time intervals . For example , the size of the time 65 sion signal ) or hardware modules , for example , as described 
interval associated with fixed price limits can be larger if the with the processes corresponding to the descriptions of 
market is less volatile but smaller if the market is determined FIGS . 3 - 9 or the process described in FIGS . 10 - 11 . A 
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hardware module is tangible unit capable of performing such processors may constitute processor - implemented 
certain operations and may be configured or arranged in a modules that operate to perform one or more operations or 
certain manner . In example embodiments , one or more functions . The modules referred to herein may , in some 
computer systems ( e . g . , a standalone , client or server com - example embodiments , comprise processor - implemented 
puter system ) or one or more hardware modules of a 5 modules . 
computer system ( e . g . , a processor or a group of processors ) Similarly , the methods described herein may be at least 
may be configured by software ( e . g . , an application or partially processor - implemented . For example , at least some 
application portion ) as a hardware module that operates to of the operations of a method may be performed by one or perform certain operations as described herein . processors or processor - implemented hardware modules . In various embodiments , a hardware module may be 10 The performance of certain of the operations may be dis implemented mechanically or electronically . For example , a tributed among the one or more processors , not only residing hardware module may comprise dedicated circuitry or logic within a single machine , but deployed across a number of that is permanently configured ( e . g . , as a special - purpose 
processor , such as a field programmable gate array ( FPGA ) machines . In some example embodiments , the processor or 
or an application - specific integrated circuit ( ASIC ) ) to per - 15 processors may be located in a single location ( e . g . , within 
form certain operations . A hardware module may also com a home environment , an office environment or as a server 
prise programmable logic or circuitry ( e . g . , as encompassed farm ) , while in other embodiments the processors may be 
within a general - purpose processor or other programmable distributed across a number of locations . 
processor ) that is temporarily configured by software to The one or more processors may also operate to support 
perform certain operations . It will be appreciated that the 20 performance of the relevant operations in a “ cloud comput 
decision to implement a hardware module mechanically , in ing " environment or as a “ software as a service ” ( SaaS ) . For 
dedicated and permanently configured circuitry , or in tem example , at least some of the operations may be performed 
porarily configured circuitry ( e . g . , configured by software ) by a group of computers ( as examples of machines including 
may be driven by cost and time considerations . processors ) , these operations being accessible via a network 

Accordingly , the term " hardware module ” should be 25 ( e . g . , the Internet ) and via one or more appropriate interfaces 
understood to encompass a tangible entity , be that an entity ( e . g . , application program interfaces ( APIs ) . ) 
that is physically constructed , permanently configured ( e . g . , The performance of certain of the operations may be 
hardwired ) , or temporarily configured ( e . g . , programmed ) to distributed among the one or more processors , not only 
operate in a certain manner or to perform certain operations residing within a single machine , but deployed across a 
described herein . As used herein , “ hardware - implemented 30 number of machines . In some example embodiments , the 
module ” refers to a hardware module . Considering embodi - one or more processors or processor - implemented modules 
ments in which hardware modules are temporarily config - may be located in a single geographic location ( e . g . , within 
ured ( e . g . , programmed ) , each of the hardware modules need a home environment , an office environment , or a server 
not be configured or instantiated at any one instance in time . farm ) . In other example embodiments , the one or more 
For example , where the hardware modules comprise a 35 processors or processor - implemented modules may be dis 
general - purpose processor configured using software , the tributed across a number of geographic locations . 
general - purpose processor may be configured as respective Some portions of this specification are presented in terms 
different hardware modules at different times . Software may of algorithms or symbolic representations of operations on 
accordingly configure a processor , for example , to constitute data stored as bits or binary digital signals within a machine 
a particular hardware module at one instance of time and to 40 memory ( e . g . , a computer memory ) . These algorithms or 
constitute a different hardware module at a different instance symbolic representations are examples of techniques used 
of time . by those of ordinary skill in the data processing arts to 
Hardware modules can provide information to , and convey the substance of their work to others skilled in the 

receive information from , other hardware modules . Accord - art . As used herein , an “ algorithm " is a self - consistent 
ingly , the described hardware modules may be regarded as 45 sequence of operations or similar processing leading to a 
being communicatively coupled . Where multiple of such desired result . In this context , algorithms and operations 
hardware modules exist contemporaneously , communica - involve physical manipulation of physical quantities . Typi 
tions may be achieved through signal transmission ( e . g . , cally , but not necessarily , such quantities may take the form 
over appropriate circuits and buses ) that connect the hard - of electrical , magnetic , or optical signals capable of being 
ware modules . In embodiments in which multiple hardware 50 stored , accessed , transferred , combined , compared , or oth 
modules are configured or instantiated at different times , erwise manipulated by a machine , it is convenient at times , 
communications between such hardware modules may be principally for reasons of common usage , to refer to such 
achieved , for example , through the storage and retrieval of signals using words such as " data , " " content , ” “ bits , " " val 
information in memory structures to which the multiple ues , ” " elements , " " symbols , " " characters , ” “ terms , ” “ num 
hardware modules have access . For example , one hardware 55 bers , " " numerals , " or the like . These words , however , are 
module may perform an operation and store the output of merely convenient labels and are to be associated with 
that operation in a memory device to which it is communi - appropriate physical quantities . 
catively coupled . A further hardware module may then , at a Unless specifically stated otherwise , discussions herein 
later time , access the memory device to retrieve and process using words such as " processing , " " computing , " " calculat 
the stored output . Hardware modules may also initiate 60 ing , " " determining , " " presenting , " " displaying , ” or the like 
communications with input or output devices , and can may refer to actions or processes of a machine ( e . g . , a 
operate on a resource ( e . g . , a collection of information ) . computer ) that manipulates or transforms data represented 

The various operations of example methods described as physical ( e . g . , electronic , magnetic , or optical ) quantities 
herein may be performed , at least partially , by one or more within one or more memories ( e . g . , volatile memory , non 
processors that are temporarily configured ( e . g . , by soft - 65 volatile memory , or a combination thereof ) , registers , or 
ware ) or permanently configured to perform the relevant other machine components that receive , store , transmit , or 
operations . Whether temporarily or permanently configured , display information . 
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As used herein any reference to “ one embodiment ” or “ an second gap comprising a portion of the price range 
embodiment ” means that a particular element , feature , struc between the IMP and the lower limit ; 
ture , or characteristic described in connection with the rejecting , by a trading engine , bids above the upper limit 
embodiment is included in at least one embodiment . The and offers below the lower limit during the time inter 
appearances of the phrase " in one embodiment ” in various 5 val ; 
places in the specification are not necessarily all referring to monitoring , by the price limit manager , a volatility of the 
the same embodiment . trading market reflected in one or more incoming 
Some embodiments may be described using the expres orders during the time interval ; sion " coupled ” and “ connected ” along with their derivatives . determining , by the price limit manager in real - time , that For example , some embodiments may be described using 10 

the term “ connected ” to indicate that two or more elements the volatility causes a change to the value of the IMP , 
said change causing the IMP to shift within said price are in direct physical or electrical contact with each other . In range ; another example , some embodiments may be described 

using the term " coupled ” to indicate that two or more detecting , by the price limit manager in real - time , that 
said shift causes the IMP to reach one of the upper limit elements are in direct physical or electrical contact . The term 15 

" coupled , ” however , may also mean that two or more and the lower limit a predetermined number of times 
elements are not in direct contact with each other , but yet during the time interval ; 
still co - operate or interact with each other . The embodiments responsive to said detecting , engaging , by the price limit 
are not limited in this context . manager , a spiking price limit mechanism , said spiking 

As used herein , the terms “ comprises , " " comprising , " 20 price limit mechanism : 
" includes , ” “ including , ” “ has , " " having ” or any other varia automatically adjusting , by the price limit manager in 
tion thereof , are intended to cover a non - exclusive inclusion . real - time , at least one of the upper limit and the lower 
For example , a process , method , article , or apparatus that limit , responsive to said detecting , such that : 
comprises a list of elements is not necessarily limited to only when the IMP reaches the upper limit the predeter 
those elements but may include other elements not expressly 25 mined number of times , the second gap is larger than 
listed or inherent to such process , method , article , or appa the first gap , and 
ratus . Further , unless expressly stated to ( he contrary , “ or ” when the IMP reaches the lower limit the predeter 
refers to an inclusive or and not to an exclusive or . For mined number of times , the first gap is larger than the 
example , a condition A or B is satisfied by any one of the second gap , 
following : A is true ( or present ) and B is false ( or not 30 wherein a combination of a larger gap among one of the 
present ) , A is false ( or not present ) and B is true ( or present ) , first gap and second gap and a smaller gap among the 
and both A and B are true ( or present ) . other of the first gap and second gap restricts price 

In addition , use of the “ a ” or " an " are employed to movement in a price cascade direction and encour 
describe elements and components of the embodiments ages price movement in a direction opposite the price 
herein . This is done merely for convenience and to give a 35 cascade direction , and 
general sense of the disclosure . This description should be repeating said adjusting , each time reducing a size of the 
read to include one or at least one and the singular also smaller gap , until at least one of the size of said smaller 
includes the plural unless it is obvious that it is meant gap reaches zero and detection that the IMP shifts in the 
otherwise . direction opposite that of the price cascade direction ; 
Upon reading this disclosure , those of skill in the art will 40 and 

appreciate still additional alternative structural and func disengaging , by the price limit manager , the spiking price 
tional designs for a system and a process for controlling limit mechanism and establishing pricing limits having 
price cascades in electronic trading systems through the the first gap equal to the second gap . 
disclosed principles herein . Thus , while particular embodi - 2 . The computer implemented method of claim 1 , further 
ments and applications have been illustrated and described , 45 comprising : receiving , by the electronic trading system , 
it is to be understood that the disclosed embodiments are not information describing the market in the time interval , 
limited to the precise construction and components disclosed wherein the upper limit and the lower limit are determined 
herein . Various modifications , changes and variations , which based on the information describing the market in the time 
will be apparent to those skilled in the art , may be made in interval . 
the arrangement , operation and details of the method and 50 3 . The computer implemented method of claim 2 , wherein 
apparatus disclosed herein without departing from the spirit the information describing the market in the time interval 
and scope defined in the appended claims . used for determining the upper limit and the lower limit 

The invention claimed is : comprises an estimate of the volatility of the trading market . 
1 . A computer implemented method for controlling cas 4 . The computer implemented method of claim 2 , wherein 

cade price movements in a trading market based on elec - 55 the information describing the market in the time interval 
tronic trading , the method comprising : used for determining the upper limit and the lower limit 

providing an administration user interface on a remote comprises a range of price movement in the time interval . 
client computer , the administration user interface con - 5 . The computer implemented method of claim 1 , further 
figured to control components within a special purpose comprising : 
computerized electronic trading system ; 60 receiving , by the electronic trading system , information 

determining , by a price limit manager of the electronic describing the market in the time interval ; and 
trading system , a price range for a time interval of determining , by the electronic trading system , a size of at 
trading in a market , the price range comprising an least one of one or more additional time intervals based 
upper limit , a lower limit , an indicative market price on the information describing the market in the time 
( IMP ) having a value between said upper and lower 65 interval . 
limits , a first gap comprising a portion of the price 6 . The computer implemented method of claim 5 , wherein 
range between the upper limit and the IMP , and a the size of the one or more additional time intervals is 
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determined based on statistical information associated with movement in a price cascade direction and encourages 
trading in the market occurring during the time interval . price movement in a direction opposite the price cas 

7 . The computer implemented method of claim 5 , wherein cade direction , and 
the size of the one or more additional time intervals is repeat said adjust , each time reducing a size of the smaller 
determined based on the volatility of the trading market in 5 gap , until at least one of the size of said smaller gap 
the time interval . reaches zero and detection that the IMP shifts in the 

8 . The computer implemented method of claim 7 , wherein direction opposite that of the price cascade direction ; 
the size of the one or more additional time intervals is and 
determined to be inversely proportionate to an estimate of disengage , by the price limit manager , the spiking price 
the volatility of the trading market in the time interval . 10 limit mechanism and establish pricing limits having the 

9 . The computer implemented method of claim 1 , wherein first gap equal to the second gap . 
an order is outside the upper limit and the lower limit if the 13 . The computer program product of claim 12 , wherein 
order is one of a buy order above the upper limit or a sell the price limit manager is further configured to : 
order below the lower limit . 15 receive information describing the market in the time 

10 . The computer implemented method of claim 1 , interval , wherein the upper limit and the lower limit are 
wherein adjusting at least one of the upper limit and the determined based on the information describing the 
lower limit further comprises receiving , by the electronic market in the time interval . 
trading system , information regarding the price range from 14 . The computer program product of claim 13 , wherein 
a user input . 20 the information describing the market in the time interval 

11 . The computer implemented method of claim 1 , used for determining the upper limit and the lower limit 
wherein adjusting at least one of the upper limit and the comprises one or more of an estimate of the volatility of the 
lower limit further comprises receiving , by the electronic trading market and a range of price movement in the time 
trading system , an indicative market price value and a range interval . 
of price limits from a user input . 25 15 . The computer program product of claim 12 , wherein 

12 . A computer program product having a non - transitory the price limit manager is further configured to : 
computer - readable storage medium storing computer - ex receive information describing the market in the time 
ecutable code executable by a processor for controlling price interval ; and 
movements in a trading market based on electronic trading , determine a size of at least one of one or more additional 

- 30 the code comprising : time intervals based on the information describing the 
market in the time interval . a price limit manager configured to : 16 . The computer program product of claim 15 , wherein determine a price range for a time interval of trading in a the size of the one or more additional time intervals is market , the price range comprising an upper limit , a determined based on one or more of statistical information 

lower limit , an indicative market price ( IMP ) having a 35 associated with trading in the market occurring during the 
value between said upper and lower limits , a first gap time interval and the volatility of the trading market in the 
comprising a portion of the price range between the time interval . 
upper limit and the IMP , and a second gap comprising 17 . The computer program product of claim 16 , wherein 
a portion of the price range between the IMP and the the size of the one or more additional time intervals is 
lower limit ; 40 determined to be inversely proportionate to an estimate of 

a trading engine configured to : the volatility of the trading market in the time interval . 
reject bids above the upper limit and offers below the 18 . A computer - implemented system for controlling price 

lower limit during the time interval ; movements in a trading market based on electronic trading , 
the price limit manager , further configured to : the system comprising : an administration user interface on a 
monitor a volatility of the trading market reflected in one 45 remote client computer , the administration user interface 

or more incoming orders during the time interval ; configured to control a special purpose computerized elec 
determine , in real - time , that the volatility causes a change tronic trading system ; 

to the value of the IMP , said change causing the IMP to the special purpose computerized electronic trading sys 
shift within said price range ; tem comprising : 

detect , in real - time , that said shift causes the IMP to reach 50 a computer processor ; and 
one of the upper limit and the lower limit a predeter - a computer - readable storage medium storing at least one 
mined number of times during the time interval ; computer program configured to execute on the com 

responsive to said detect , engage , by the price limit puter processor , the at least one computer program 
manager , a spiking price limit mechanism , said spiking comprising : 
price limit mechanism configured to : a price limit manager configured to : 

automatically adjust , in real - time , at least one of the upper determine a price range for a time interval of trading in a 
limit and the lower limit , responsive to said detecting , market , the price range comprising an upper limit , a 
such that : lower limit , an indicative market price ( IMP ) having a 

when the IMP reaches the upper limit the predetermined value between said upper and lower limits , a first gap 
number of times , the second gap is larger than the first 60 comprising a portion of the price range between the 
gap , and upper limit and the IMP , and a second gap comprising 

when the IMP reaches the lower limit the predetermined a portion of the price range between the IMP and the 
number of times , the first gap is larger than the second lower limit ; 
gap , a trading engine configured to : 

wherein a combination of a larger gap among one of the 65 reject bids above the upper limit and offers below the 
first gap and second gap and a smaller gap among the lower limit during the time interval ; 
other of the first gap and second gap restricts price the price limit manager , further configured to : 
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monitor a volatility of the trading market reflected in one determine a size of at least one of one or more additional 
or more incoming orders during the time interval ; time intervals based on the information describing the 

determine , in real - time , that the volatility causes a change market in the time interval . 
to the value of the IMP , said change causing the IMP to 22 . The computer - implemented system of claim 21 , 
shift within said price range ; 5 wherein the size of the one or more additional time intervals 

detect , in real - time , that said shift causes the IMP to reach is determined based on one or more of statistical information 
one of the upper limit and the lower limit a predeter associated with trading in the market occurring during the 
mined number of times during the time interval ; time interval and the volatility of the trading market in the 

responsive to said detect , engage , by the price limit time interval . 
manager , a spiking price limit mechanism , said spiking 10 10 23 . The computer - implemented system of claim 22 , 

wherein the size of the one or more additional time intervals price limit mechanism configured to : 
automatically adjust , in real - time , at least one of the upper is determined to be inversely proportionate to an estimate of 

limit and the lower limit , responsive to said detecting , the volatility of the trading market in the time interval . 
such that : 24 . The computer implemented method of claim 1 , 
when the IMP reaches the upper limit the predeter - 15 stor 15 wherein an order is outside the upper limit and the lower 

mined number of times , the second gap is larger than limit if the order is one of a buy order above the upper limit 
the first gap , and or a sell order below the lower limit . 

when the IMP reaches the lower limit the predeter 25 . The computer implemented method of claim 1 , further 
mined number of times , the first gap is larger than the comprising : co 
second gap , 20 providing an automatic trading system for installation on 

wherein a combination of a larger gap among one of the a further remote client computer ; and 
first gap and second gap and a smaller gap among the automatically submitting and accepting , by the automatic 
other of the first gap and second gap restricts price trading system , one or more bids in less than one 
movement in a price cascade direction and encour second to the electronic trading system via an API 
ages price movement in a direction opposite the price 25 request server . 
cascade direction , and 26 . The computer implemented method of claim 1 , further 

repeat said adjust , each time reducing a size of the smaller comprising : 
gap , until at least one of the size of said smaller gap receiving , by the price limit manager , customizable con 
reaches zero and detection that the IMP shifts in the figuration parameters via the administration user inter 

direction opposite that of the price cascade direction ; 30 face , the price limit manager determining the upper 
and limit and the lower limit based on the electronic trading 

disengage , by the price limit manager , the spiking price in accordance with the customizable configuration 
limit mechanism and establish pricing limits having the parameters . 
first gap equal to the second gap . 27 . The computer program product of claim 12 , further 

19 . The computer - implemented system of claim 18 , 35 comprising : 
wherein the price limit manager is further configured to : receiving , by the price limit manager , customizable con 

receive information describing the market in the time figuration parameters via an administration user inter 
interval , wherein the upper limit and the lower limit are face on a remote client computer , the price limit man 
determined based on the information describing the ager determining the upper limit and the lower limit 
market in the time interval . based on the electronic trading in accordance with the 

20 . The computer - implemented system of claim 19 , customizable configuration parameters . 
wherein the information describing the market in the time 28 . The computer - implemented system of claim 18 , fur 
interval used for determining the upper limit and the lower ther comprising : 
limit comprises one or more of an estimate of the volatility receiving , by the price limit manager , customizable con 
of the trading market and a range of price movement in the 45 figuration parameters via the administration user inter 
time interval . face , the price limit manager determining the upper 

21 . The computer - implemented system of claim 18 , limit and the lower limit based on the electronic trading 
wherein the price limit manager is further configured to : in accordance with the customizable configuration 

receive information describing the market in the time parameters . 

interval ; and * * * * * 

40 


